GENERAL COMMENTS
The authors examine the interaction between a nutritional index (GNRI) and serum phosphorus with mortality in hemodialysis patients. They find that high phosphorus has a stronger association with mortality in those with high GNRI whereas low phosphorus has a stronger association with mortality in those with low-medium GNRI. The results are clinically important as it emphasizes the need to consider multiple facets of nutrition in hemodialysis patients. Their findings mirror a recent study which used serum albumin as a marker of nutrition. The authors argue that use of GNRI may be useful as it is easy to obtain with available clinical data and is objective. The analysis is thorough and strengthened by multiple measurements, and sensitivity analyses using single measurements.
Some comments: 1 -The description of the risk categories is a bit confusing in the methods and the results section. It would be easier to say that the reference category for GNRI was the lower 2 tertiles and the highest tertile was considered high risk based on... Ditto with phosphorus, and then simply refer to these as high/low or high/middle/low throughout.
The discussion about biological vs. statistical interaction is confusing to me as biological implies causation which you cannot infer in the study. I believe the distinction is additive vs. multiplicative interaction, and some have suggested that additive interaction may be more appropriate when investigating a "biological interaction". The terminology "negative and positive" interaction is also confusing as negative sounds very similar to "absent". Would consider using "synergistic" and "antagonistic" instead to describe the direction of the interaction relationship.
Serum phosphorus ranges for the categories should be listed in the methods.
The argument in the discussion about using GNRI since it is "multidisciplinary" is confusing to me as I thought multidisciplinary would mean involving multiple members of the healthcare team.
Use of only baseline covariates should not be in the strengths section but rather in the limitations.
The manuscript could benefit from some additional grammar editing and improvements in sentence structure from a native English speaker. 
REVIEWER

GENERAL COMMENTS
The paper by Fukuma et al. evaluates how the relationship between serum phosphorus and all-cause mortality is modified by consideration of nutritional status. They evaluate for an interaction between 3 categories of serum phosphorus (low, normal, high) and two categories of nutritional status (low to middle GNRI versus high GNRI). They showed a significant interaction between serum phosphorus levels and GNRI.
Comments: 1. The authors mention that they used fixed baseline covariate values due to their potential to act as intermediate factors between phosphorus concentration and mortality. For phosphorus binder use, I think it might make more sense to use time-updated values of binders. Someone with a normal phosphorus, but only with the use of a phosphorus binder may be eating a lot more and have better nutrition compared with someone with a normal phosphorus but not requiring a phosphate binder. Phosphate binder use is something that could definitely change over time and I think should be updated in the analysis instead of only using the baseline level. 2. I don't see the range of GNRI scores for the three tertiles of GNRI. It would be helpful to see how different the scores were in each tertile.
VERSION 1 -AUTHOR RESPONSE
Reply to the reviewer 1: Thank you for your important comments and suggestions for improving the content and quality of our manuscript.
Comments:
This study is a cohort study performed in multi-dialysis facilities from DOPPS in Japan. The authors investigated whether nutritional index assessed by GNRI influence the association between phosphate concentration and mortality. It is very interesting and important that we need to consider the nutritional status when thinking phosphate concentration and mortality. The manuscript seems to have a novelty in its scientific value in this area, but these are several insufficiencies.
Question 1: As you shown in Table 1 , the value of nPNA is almost same between Low-Middle GNRI and High GNRI. We think that protein intake reflects nutritional condition, however, how is the association between GNRI and phosphate or nPNA? I would like to know the linear association, therefore show the data. Reply: In accordance with the reviewer's suggestion, we have examined the linear association between GNRI and phosphate or nPNA. We have summarized these results in supplementary TABLE 1.
Question 2: In Figure 2 , it is easily understandable for us if there is an association between hazard ratios and GNRI in middle phosphorus because patients with middle phosphorus were about 60% in your cohorts and we could compare among three groups. Reply: We apologize for the confusion. Hazard ratios for "low phosphorus" and "high phosphorus" were estimated by comparison with the reference category of "middle phosphorus". Therefore, we reported hazard ratios for "low phosphorus" and "high phosphorus" from 2 phosphorus categories. We have added this explanation to the Methods section (page 9, line 25-28).
Question 3: GNRI is defined by two valuables, serum albumin and body weight. When body weight exceed ideal body weight, you set "1". How many obese patients are there in your dataset? Reply: In this cohort, body weight exceeded ideal body weight in 26.0% of patients. We have added this information to the Methods section (page 6, line 56). Reply to the Reviewer 2: Thank you for your important comments and suggestions for improving the content and quality of our manuscript.
Question 1: The description of the risk categories is a bit confusing in the methods and the results section. It would be easier to say that the reference category for GNRI was the lower 2 tertiles and the highest tertile was considered high risk based on... Ditto with phosphorus, and then simply refer to these as high/low or high/middle/low throughout. Reply: We apologize for the confusion. We have added an explanation to the Methods section, as suggested (page 7, line 18-25).
Question 2: The discussion about biological vs. statistical interaction is confusing to me as biological implies causation which you cannot infer in the study. I believe the distinction is additive vs. multiplicative interaction, and some have suggested that additive interaction may be more appropriate when investigating a "biological interaction". The terminology "negative and positive" interaction is also confusing as negative sounds very similar to "absent". Would consider using "synergistic" and "antagonistic" instead to describe the direction of the interaction relationship. Reply: Thank you for your suggestions. We have changed these terms, as suggested.
Question 3: Serum phosphorus ranges for the categories should be listed in the methods. Reply: Thank you for your suggestion. However, the phosphorus ranges for the exposure categories were indicated in the original manuscript. These values are listed in the Methods sections under the "Definition of exposure" subheading.
Question 4: The argument in the discussion about using GNRI since it is "multidisciplinary" is confusing to me as I thought multidisciplinary would mean involving multiple members of the healthcare team. Reply: We have changed "multidisciplinary" to "multiple measurements" to remove the discrepancy.
Question 5: Use of only baseline covariates should not be in the strengths section but rather in the limitations.
Reply: We have moved the information about baseline covariates to the limitations paragraph, as suggested.
Question 6: The manuscript could benefit from some additional grammar editing and improvements in sentence structure from a native English speaker. Reply: As you suggested, the revised manuscript has been carefully reviewed by an experienced medical editor whose first language is English and who specializes in the editing of papers written by physicians and scientists whose native language is not English.
Reply to the Reviewer 3: Thank you for your important comments and suggestions for improving the content and quality of our manuscript.
Question 1: The authors mention that they used fixed baseline covariate values due to their potential to act as intermediate factors between phosphorus concentration and mortality. For phosphorus binder use, I think it might make more sense to use time-updated values of binders. Someone with a normal phosphorus, but only with the use of a phosphorus binder may be eating a lot more and have better nutrition compared with someone with a normal phosphorus but not requiring a phosphate binder. Phosphate binder use is something that could definitely change over time and I think should be updated in the analysis instead of only using the baseline level. Reply: We agree that phosphate binder use may change over time. However, phosphate binder use may be a factor in the causal pathway for any effect that phosphorus may have on outcome. If we adjust for these intermediate factors, the estimated hazard ratios might be biased. Therefore, we used baseline fixed phosphate binder use in our main analysis. However, we have performed additional sensitivity analysis to estimate the hazard ratios after including time-updated phosphate binder use, and obtained similar results to that of the main analysis. We have added these results to the Methods section and supplementary TABLE2.
